I. INTRODUCTION
While photoemission spectroscopy is, in general, a powerful tool for probing the electronic structure of materials, ' it has proved somewhat erratic in the study of high-T, superconductors.
Because it is a surfacesensitive probe, the major experimental hurdle has been the preparation of high-quality surfaces in vacuum which are representative of the bulk. This is particularly true for the (R)Ba2Cu3O69 materials (R=rare-earth element) whose surfaces have proved to be unstable in vacuum. The earlier photoemission work, primarily on scraped sintered powders, has been reviewed by Wendin ' and shows a notable lack of a Fermi edge which was a contributing factor to the general perception that a novel nonmetallic Inechanism is responsible for the conductivity. This fact, combined with appearance of satellites in the photoelectron spectrum, ' as well as a 1 to 2 eV discrepancy between measured and calculated valenceband peaks ' ' (whenever such a correspondence could be established) has cast serious doubt on the applicability of the one-electron model. ' Even measurements on cleaved single crystals failed to change the situation since the initial results obtained at room temperature were not significantly diferent from those of sintered powders. ' We have recently shown, however, Almost simultaneously with our discovery of stable metallic behavior in the 1:2:3 compounds, various researchers reported the existence of a distinct, albeit very weak, Fermi edge in the Bi-Ca-Sr-Cu-0 materials. ' ' Apparently, these compounds are substantially more stable in vacuum than the l:2:3 compounds. Quite recently, it is reported in the cubic perovskites as well, ' thus bringing a satisfying uniformity to the field of high-T, superconductivity, and a conviction that we are at last probing the true bulk electronic structure. An ironic twist to the saga of the missing Fermi edge in the YBa2Cu306 9 compounds is that not only does it now exist, but it appears to be between two and ten times larger than in the related superconducting oxides as measured relative to the valence-band maximum.
Since our previous data were on EuBa2Cu306 7 crystals (T, =70 K) which had less than optimum homogeneity, comparisons to calculations were not completely satisfac- Fig. 4 where only four spectra are shown but with the background subtracted.
Superimposed on the spectra in Fig. 4 of Redinger et al. ' The latter have been shifted to higher binding energies by 0.5 eV. Note that the line shapes correspond well at both low and high photon energies. The peaks in the calculated spectra are labeled A through I, and correspond with those in Fig. 3 . Fig. 5(a) the DOS taken from Ching et al. , ' and in Fig. 5(b) a blowup of the four bands near EF, taken from Yu et aI. ' Peak I' does not appear in the calculated spectra of Fig. 4 , but it is present as a weak feature in the original DOS as shown in Fig. 5(a) ' state that band 4 is actually filled for 06 9 Thus a sharp peak just below EF with considerable Cu character would be expected in the data. Instead a sharp peak is observed precisely at EF with intensity more in keeping with Fig. 5(a) . It is as if a weakened version of band 4 has been pulled up in energy by 0.5 eV relative to the rest of the bands.
With the above exception, the one-electron band calculation actually captures most of the essential features of our spectra. Consequently, we feel it deserves a closer look. In particular, the role of oxygen vacancies needs to be better understood. We might point out an interesting historical trend relating to comparison with band calculations. The initial results on sintered powders' (see also
Redinger et al. ' ) were in disagreement with calculations by a full 2 eV. Even after such a large shift was conducted, the correspondence was more imaginary than real.
-12 As the samples improved, the agreement improved, both in peak position and line shape, until we now reproduce the line shape reasonably well (Fig. 4) and the peak position to within 0.5 eV. The trend seems to favor the calculated band structure. The residual 0.5-eV shift, however, is currently still a problem. Some of the possible causes are (a) of the -9-eV peak. The maximum enhancement of both the -9-eV peak and the feature at -2 eV (peaks A and 8 are not resolved here) occurs at h v=22. An incidental Eu 4f resonance at -5 eV occurs in the 18-eV spectrum. The two Cu 3d satellites (right panel) are marked by arrows. The large increase in the background at 74 eV is due to the MVV Auger peak. There is little or no resonance in the Cu valence-band spectrum. The insets in both panels are a blowup of the spectra around EF.
In addition to valence-band measurements, we have performed extensive measurements on the Ba and 0 core levels in order to sort out some of the confiicting reports regarding satellites. A full description is, again, beyond the scope of this paper and will form the basis of a separate publication. However, it is useful to quote some of the conclusions reached in that publication since they have a direct bearing on the electronic structure of the 06 9 material.
We focus our attention again on Fig. 6 and note that neither the 06 9 nor the 06 2~s pectra display the oxygenrelated feature at -9 eV. This peak, as many have suspected, ' is not intrinsic to the 1:2:3 structure. The feature is absent as long as the sample remains cold (we have held the samples up to 48 h without deterioration).
At the same time a single 0 1s core line' is seen at -528 eV as long as the sample remains cold. Upon warming, the -9-eV peak begins to grow, faster for the low oxygen materials, and slower for 06 9. This suggests that it is due to oxygen coming out of the bulk and sitting either adsorbed on the surface or in some interstitial location in the near-surface region. The fact that it is an oxygen feature can be discerned from Fig. 7(a) Having stated that the -9-eV oxygen-related feature is not intrinsic to the 1:2:3material, we now wish to point out that a weak Cu 3d related feature exists at = -10 eV which is intrinsic to the 1:2:3 electronic structure, but which is usually not discernible in a measurement because of coincidence with the large -9-eV contamination peak. This satelhte exists in addition to the commonly observed -12-eV peak. Both of these satellites resonate strongly at the Cu 3p edge at 74 eV as shown in Fig. 7(b) .
[Note that the spectra in Fig. 7(b 
